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We describe a case of intestinal obstruction and peritonitis secondary to an ingested button battery
impacted and eroded in a Meckel’s diverticulum. The patient had an uneventful recovery following
a laparoscopic assisted retrieval of the button battery and Meckel’s diverticulectomy with primary small
bowel anastomosis. Impaction of a button battery in Meckel’s diverticulum with small bowel obstruction
and perforation of the diverticulum, is rare but potentially life threatening. Laparoscopy is very useful,
safe and effective diagnostic and therapeutic tool.
 2013 Elsevier Inc. Open access under CC BY-NC-ND license. Ingestion of foreign bodies by young children is common. The
esophagus is a common site for impaction and sub diaphragmatic
small smooth objects tend to pass down the alimentary tract
without complications [1]. Impaction of a button battery in the
Meckel’s diverticulum is extremely rare; only two previous cases
have been reported to date [2,3]. To our knowledge, this is the ﬁrst
case in which laparoscopy was a useful adjunct in establishing the
diagnosis and for the deﬁnitive treatment.
1. Case report
A 14-month-old boy known to have VonWillebrand disease was
transferred to our institute from his local hospital with a few hours
history of abdominal pain and vomiting following an ingestion of
a button battery.
His examination was unremarkable and plain X-ray of his
abdomen showed that the button battery was in the stomach
(Fig. 1A). Due to his Von Willebrand disease and incomplete
information of the nature and contents of the battery, he was
kept for observation where he remained well. Repeat abdominal
radiographs conﬁrmed that the battery migrated to the right lower: þ44 191 2820077.
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-NC-ND license. abdomen near the pelvic brim possibly in the terminal ileum
(Fig. 1B and C).
The following day, the patient developed tenderness in the
lower abdomen, leukocytosis with predominant neutrophilia and
a rising C-reactive protein. Repeat abdominal X-ray showed the
foreign body has not moved from its previous position, and signs of
bowel obstruction (Fig. 1D).
He underwent a diagnostic laparoscopy where a Meckel’s
diverticulum was found.
The battery was noted to be extruding from the indurated,
hemorrhagic and perforated diverticulum. The impacted battery
perforated Meckel’s diverticulum to the right of the tip and had
nodular ectopic tissue to the left of the tip (Fig. 2A). The con-
tinuity of the Meckel’s diverticulum with proximal ileum due
to attempts at adhesions with right lateral pelvic wall resulted
in an angulation at the base of the diverticulum leading to
obstruction.
A limited resection of the Meckel’s and primary small bowel
anastomosis was achieved extra corporeally by extending the
umbilical port site. The battery was 1.5 cm in diameter and 8 mm
thick. It appeared to be eroded with all its contents in the lumen of
the diverticulum ﬁrmly impacted and embedded in the area of the
perforation (Fig. 2B).
Analysis of the battery suggested leakage of the contents due to
corrosion of the cell and also to loss of integrity of the seal.
Fig. 1. Abdominal X rays showing battery in the stomach (A) and distal ileum (BeD) with signs of obstruction (D).
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revealed an area of trans-mural necrosis and areas of ectopic gastric
mucosa. The child’s postoperative course was uneventful. He
continues to do well at two years follow-up.
2. Discussion
Ingested small foreign bodies commonly pass down the
gastrointestinal tract without any complications. In a study of 1481
children, 97% of the ingested foreign bodies that passed through
the esophagus on radiographic study were spontaneously evacu-
ated [1]. However, batteries and sharp objects form a separate
group [4,5].
In the modern era of small electronic devices, the rate of battery
ingestion has increased signiﬁcantly over recent decades. The
ingestion of small batteries poses a different set of serious prob-
lems. There are four types of batteries; mercury, alkaline manga-
nese, silver and lithium. They can cause unique injuries such as
direct caustic injury, pressure necrosis, tissue necrosis by electrical
discharge and heavy metal poisoning.
A 7-year review reported 2320 cases of button battery
ingestion were only 9.9% of these patients were symptomatic
[6]. The management and outcome is affected by the number,
site, size, shape, type and voltage of battery, presence of gastric
acid in tissues or mechanisms that corrode the cell container
[4,6,7].
The impaction, corrosion by ectopic gastric tissue, erosion,
necrosis, perforation and peritonitis occur over time. The necrosis,hemorrhage and perforation of the Meckel’s diverticulum and the
superﬁcial necrosis in an adjacent area of the bowel 4 days after
ingestion of the battery indicate that the alkaline contents, not
pressure necrosis, maybe the cause of perforation.
In all cases of ingestion of a button battery, initial radiograph
should be performed to locate the battery. On subsequent radio-
graphs, if the battery becomes arrested in the esophagus, remains
in the stomach for 24 h or longer, or fails to pass down the
gastrointestinal tract within 48 h, or if the patient exhibits signs of
peritoneal irritation, surgical intervention is indicated [4]. Meckel’s
diverticulum is a rare but potential site for impaction. Recently two
more cases have been added from Turkey [7].
With availability and expertise in pediatric laparoscopy, the
threshold for diagnostic laparoscopy and proceed to therapeutic
intervention guided by laparoscopy reduces the associated
morbidity and is cosmetically better, pain relief required is less and
patient can go home early. The extracorporeal resection and anas-
tomosis reduces the operative time and provides best of both
worlds with speed and accuracy.3. Conclusion
We believe that button battery ingestion beyond the esophagus
may not be safe in children. It may ﬁnd its way into the Meckel’s
diverticulum and especially if there is ectopic gastric mucosa, it
leads to corrosion of the battery rapidly and all the consequences
follow. Laparoscopy if very useful, safe and effective diagnostic and
Fig. 2. Excised specimen. (A) Note perforation at the tip and nodular ectopic tissue near the tip. (B) Loss of battery seal with corrosion necrosis of mucosa and perforation.
K. Elmalik et al. / J Ped Surg Case Reports 1 (2013) 17e19 19therapeutic tool and ours is the ﬁrst reported use of this modality in
this situation.
Threshold for laparoscopic intervention should be low to avoid
further complications.References
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